Intra- and inter-specific variation in metabolic gene expression in relationship to environmental hypoxia.
In this study, we explored how environmental oxygen levels affect the metabolic phenotype of sympatric sunfish known to differ in their hypoxia tolerance. We examined bluegill (Lepomis macrochirus) and pumpkinseed (Lepomis gibbosus), two species commonly found in the same water bodies, though pumpkinseed are considered more hypoxia tolerant, and survive in hypoxic lakes that exclude bluegill. Freshly caught Lake Opinicon pumpkinseed possessed significantly higher glycolytic enzyme activities (PGI, ALD, GAPDH, ENO, and LDH) than bluegill, but after holding the fish in an oxygenated environment for 7days, pumpkinseed glycolytic enzymes (PGI, ALD, and LDH) and mRNA (LDHA and HIF1α) declined to bluegill's levels. When glycolytic enzymes and mRNA were compared in pumpkinseed populations from seven lakes, only Penyck Lake pumpkinseed had significantly elevated glycolytic enzyme activity that did not diminish with normoxic holding. The levels of mRNA for LDHA and HIF1α did not differ between lakes and did not change in response to normoxic holding in the Penyck Lake fish. Collectively, these studies on sunfish show that hypoxia tolerance contributes to ecological niche specialization between species, and provides an example of a population that has adapted chronically elevated glycolytic enzyme activity independent of current dissolved oxygen in the water.